TRjfaf'e«ll»IICt*1 ^1% 

The Universe and Our Earth 

^r% -sthwi^ RRtwT i cwg ^ i 

wfkr < 4 ^ ^ ?rc?i^ i ’imtfrFs (t’ER;), ^t% (sj^), ^sic^, fc*i, %t§Rt a^f% i 

ctorw « sjlwrt <rw ^ <&$ rrhrw 4$ ^%, ^pawtm c^mfw 4 <r <r*it r <rr 

>wfo& tot ^tf^ i ^r*omr ^rrsiwr 'sr5K 5r r*r, 'sj^ff^r, c^l^w^r^, -^1^% ^orff^f f^?r ^rn^rr^rr i 



4 WITT *nfr c*tw W- 

• *Rlf<ICl|W wjIFs^^ct (Rtiwsft, ^1% 'S «i*1)1*11 S)R-%' 9 l5fc5^ «|<mR <2R° £^f*f3>T 
<P$Oz> I 

• ^fst% RtRtw-Rlffc 's wr ^fat wr ’fm i 

• '*l* i K*RT 'S glf^RfCMR? CsNR^s. RRTf ^OTsT ^f*Tf <psIC^o I 

• Wi <3 glftRimf ^mtw RM ■siRfe ^R *R1^ W5*l 

• * 11 % \s $if% ^TRjjr r*ts® i 

• %> *iHr®<r?t rr^« mn *rt{R i 

• RRs^l RfcfiRT (Rl^R^sW ftalw M's •'TT^R I 

• RRfaM ^ J 1 <ll(. J 1 fl ' 2 RR|i 2 [ "^ 1 % J lHc<l> Rf^S (Rf*f WRR RfS)^ 3 RR I 















































































b- 


f^^T'8 *iQm 


'Q (Space and universe) 

^ tq<|ifD re° fta tq<f»fD t£ato I to 'SRatola ^ 'Q (to (to I 'STtfa-'Sltofa i£| ^rttolre aaftot 
are i atoire wff <^m 1 to arere i ret ^sre«re 1 w^ ware faf^ at^re ^ resr^ i reaa 
arei caaret reirerto toat ^nre rearer rearefto toat cto i atoare fej, ^r, to, writ, 

*jare^>, ^f, %tfaaa, 1¥®, fa3atto (Black dwarf), (Black hole) 3^f% 

arere i reaa aattre to af^®- acare aatfto i a^rfa^ ca w a®' ^f (to wre at i to wtre at 
agitato toaa at tot# cwr, tot% are area atoarea ^ « to to i tola to to 
igaa3 ftota fc?i*h a^tlwia ^rr^tw ^3 'appf® to^ i at^a afsfaato *Rito aree# a§a a§a tor 
^atftota aarre, re wsff 4to3 tolar are to i ^wtt^pttot^i 

(Stars) 

reaa csmfwa fareia toai to? toaa *w3t are i atoare wm atot arere (to ^.b) i atta cto*r 
toat am area* aiwta tore to i reaa nereis ^t% rere af$*n% area tofrei tot 
to i atot^rer toff fa$ ret ^ttcstrere <3 toto tor tor i to toa #® ^ (stta 

'i>ooo° caafaata) ^sttoito fare i ffra tola toata war farea reata torfar atot <tot 'to at i 

^t®% care tore are aa aa^xtfret caa 

ret tosre to*na a^are i to 
care ret fa 1 %^ ftrej wre a^arei 
^tf <3 awaa arej res. awaa 
aatoaa arei faf re caPf re 
tonfato tot to ^ reta to to 
ati to ^ ^rtreito aa rere atat 
aai toat af% carere to vs to 
fwrtftota aa ^ttoa are i to care 
re a^ca wtret ca afaata ^ ^itrea to 
toa> re toata> aa are i fa ^^tf^tfla 
toto aw i fa care ^tore wat 
tore aaa atna v lalaB ib reRto i 
^rrea fre&®a a^g atot reac^it 

(Proxima Centauri) I ^f?t% care re 

to 8.i> totoaai 

to3ra®% (Constellation): caa^sF toto atre totrea fto 5 toare are re 4rea# aaag tarea 
^t%re fare rerf? c%are i rere totrea alafFs ^ffl^re awrere wist are i atffretre 
(tol^totto re ^a^ aaagw4 aaafre caar to ^ are ia1%^ ^rtf1% atot are tato ara ttorea i 



f&xr^.i : t?if%a atoH 

























































































































































































































4WW (TfegtT ^5T, CWnfeSt fenfe Wl I 4W?1 ^tWT ?f$fer<5*T (Great Bear), 

^>t®feW (Orion), feRpafet (Cassiopeia), (Little Bear), fe*, -Jfn*pS«T (Canis Major) 


«W®11% (Galaxy) : sf^, ^3f, sjfefe *£STCfe> wf’feffe fepr ggttW*fW stJFTlfsr gt 

•wefe i wre*r 4<Hvs IwfeR 5|jKit% wun^; (ffe *.*) i 4igw twfef ^rmw « fej# <rcw^, w 
^[fefelt gf^Tt^lW "WT t’lfelW^lW I gfet^lW feTtfelfe fe*, feplfe t 9 |^'stW 5 lW feflfejfe 
c#r^ri m 9 iw**iw^jmwtftw wtf^s i 



%tfet (Nebulae) : %lfet ~$m Wm WKti ^Wlifew fefet ^Ft I <*TOiW Rife I 

%tfet?r fe%r ’tgfiR <jff 1 4www *tri%r %tfet ^ i ^ gw# %tfetw w#t gwf 
few i 4 <f gw# fetfesiw fewr cfet cw# wsi feFre fesr i ^wr cwtfe ^fef c«rw cw*# cw# 
fe?w fe gcw fe?n^, fet ^ww fewt ra ^3r fesfe fefe fewfcw fet^ ferr fe wr i 


felfe (Milky Way) : (fefet fe# fe#%[W Ijg fetfe gt WtT fewI ^feWlW Wtfefe 

fefe tsp- R% RR'Wiw wr cfetw i fe# fern feF <fet few fe# i %wtfe ^tf^c^rr 9 ifetw 
fern fe? wcg tgw-gRfe cw *\ fe -few^ ^ RR fefew cw*rr <?m wrw 1 fern ^if^© 

4 $ fefew 9 fe fern fern 1 fwi%r gw felt wifew few few fejfer ww 1 cwtwwfe fewr 
fe# fertfeww 1 


tfe (Meteor) : Wlossi CWfe^ fefefe 'sic*i<p feW ^c*t fe CWW fe*g |# fe^ gt ^c*H ^ 

' 5 Hi5 , *1C 3 T 9 I^T I t^^ 9 ^ gt ^5M ^^PTf <qc«i I itlWt R 1 ^ 'Sfl^lCT C^lCTf *TO5 *T5T, 

gm (fei ^.«) 1 "SRfegr wfe c«cg c^fe 1 s^& 

(c^c^'w srm o fefefeiw) ^%r fe i few gs^f ^ few wt w\ ^wr 
^n?r 's'c^ 1 <iTc^w g) 5 «! 'sfwt <tc«t gcw ^w 1 cwfe'fe 'S^>ff 9 rst 'Sir^niw cwh 1 







































































































































































fCSfl'T'S ’ton 


bo 



f&S ^.VS : 


(Comet) : W<# C^mftosT 'ntton to I 4W<T 4to ^Nt 'Q 4to CW 

^m \ *m C®rJlFs4C4 I s^RT^ <£& to*|4*l (Wtlw (% \.8)\ 

■5RRJT i £ 5 R^'$W ^Rt^T ^t®XS i£)Wf Ppgftc'IJl W^J 5£XT 'STffiRT ^T^fT 5£?T nt?TI '5laPrC4 '®IC. r l<P 

to ^ nto^ <rc?r i ftoto ^t 47F® c^rr nm i 4?rt w ^rtw *?m^p- w <£® 

c*iw m w «rrc^ i 4*rr % wnw ntosm ^rrt ?m ^rtff ^ n?r ^ ^ i 

cwif1%tot% ton <RT ^sr^ totoxr <k?h ^ tonn *jwi> ntw *itos i tonw ^sr^ to 
<wj ws* 4 <riw c^rt nm i tonw s^r^ \8o c«r^ ot*r nm 4m tom b^b-^ ?m '5#iw 

{ jwi> <mr to i 



f&S ^.8 : 












































































's ^rrsjicifi "^1% 




(Planet) : ^3^73 ^Wj73t <3TTt1w 3*173 373 3133*33 3*73 I 4733 RostC^ 

3*f73t ^rf73t 3f *513 3ft I *l«J<l*4 3(33 3*5t73 43T C3**0 3*C3 'smFs's M I 43t <373* ^K^f \g 

313 1 4ft ^it m i 43T i ®i3t3 wf IftofftS 3*73 f73 3T i 433 csfritwc^ sft <rc*r i wmt733 
C^MC^sl 'srftlft SJ? ^73f 15, ^t%, VH, ^*3%, 3fft, ftftC33f 7 T 'Q 373JpT I 

$3Sft (Satellite) : Iftf slW %3 ^Tt3l^s 

M, 4733 ft35&; 3t #t3 3731 3733 3«t73 43T 

2ft73* C3**Jj 3*C3 (3t7I31 4733 Pler^ ^3f 3f ^®t3 3ft I 
43T ^ 3t ^WS <373* ' 5 lt73f 3t *»H 3131 ftl3 ^t% 217^3 
43*3173 ft32fc I (3*1731 <3*1(31 2f733 ft32l5 *m, <3*1 <31(15*1 
3lft I ^3 'S ^3(73*3 <3*1731 ft 9 ^ 3t I *tf33 ft32ft 3^3113 
W.b'<3 3f*T I R'SefC^ iSjjfod 37^8*1 37W 3£3 3|3 
ft32ft ^Tlf^s ^ I ftftPR *tf3 2(733 337^(3 375 ft*l23: I 

c^lsw’ft (Solar System) 


f1§3 $3S&; : 31333 ftsf3 131%^ $35t3; 
3(7^ 3(31 ^1% 3(31373* 337^ I 4733 

373 $ 32(31 iftt®i3, 

3>3T 31313-333, C^IUTPTf 3W33lf3, 
^iPiet jiHcuj 3313, 31373*1 *233 13*13 

ft®#? 3*t7?§f 433 ^33 $ 32(3 3733(3 

3*3133 I 


^ <<r o s *®(3 2ft, $3sft, 2fti^, ' s wU 's "5r#t^ $¥t 9m C3t3w*t«, 31ft® (fe \.(t) i 

31^17^ C3*7?g 33ftl3 3*37ft I St^t^TT ■SJ^T^ ^73W 2l^»t7^ ^^7^ I CTt3W*l7?®3 3l3*®l3 

2ft-$32(7ft3 fay214 ^3t ^ I ^jft??*1%t% 3*7^ C3t3W*t7?®3 313#3 3*ftf-3*ft K31 t^ri3®lW 

■5tt:«it CTlwt'i, fj^fii^: <3f? i 



^(Sun) wniffi ^rm73^ 3 ^ 73 1 ^^jmsrmb«3^v8^iwm 
%73tf^m ^ m i.^xboi® f%3isfrsn ^ wra c®ntf^i 3c^t 

srrsn<3w 3^# ^ i ^%, ^jrt sj?, « ^rf<3iw ^ ^ 1 ^73f ^r®r ^t% 

1m W*pm W® ^3°s #WK 'S ^1F® 3f I ^735 <3^ ^73 3(51^ sf? 1 





















































































































































































































































































































afaCa*t 


C s tca amgeat SRalft aa aa c<i'»ic<l nciicm Wt ^CTf aa (Mercury), ga 3 (Venus), ^t% (Earth), 
(Mars), <jm*afw (Jupiter), *lfa (Saturn), t^ca-ltm (Uranus) ^a° caajpT (Neptune) I Skwn 'spr^tT 

Ji<ia>(.<j aw ^m*afw <aa° cmf? aa i aa, ga 3 , mW, ^aiw's *tfa ca*f ina° caaeaf <jcsr wrrniar miwt^ 
caaramit^caam 'q ca*fa ^wtr am ^'*1 a i^Ha miwr ^caa caar am ar i 

aa (Mercury) : a5 cal*i ©Rossi ^c4fi Pi^tW^ stm1 C^CW ^a gw aa^ <t.V ca 3 # 

fWMf^la; 4a aM 8 ,V<to fWMf^la I Sfppm WtMa w)gwla a^aca WT5RT 

wca 3 caat am at i a^m 3 4amm aaf’ta w wewaeaa w«rteg vv faa i ^a stem w faea 4 a 3 
ama ma i a?aa arana 3 ^! <m 4 w am ca 4# caacar amawa aea atca at i 4area cat cam, ^f#, 
aiw 'Q mfa i ^sar°sar% cat i area atf¥a amp^amra calaata-bo a?aa ca mfa afrmwt 
cairn caat aia ca, a?m ^atawa 4ama tteaa aewt i war ae^ war, 4aewt-caaewT i 4atea wrem 
waj atmtw « aasa^fa i a?m cwieat ^asm cat i 

(Venus): apm ac'of ’5a 3 ' amc<pv3 coicaa wia^tea g^wiar 4a° a*arm mraaca a^ajtwtar fteaea caat 
am i ^jawmt af a’mnwtat wtaea ca^teat wtat aa 1 aamaa aewr ^fa a>ea aeat war 4ew ^a 
aam wmt ala i ^sp 3 gmft> aa caca maa i wit 4a ^atawra caca 3 ^tca 3 amat caar am at i ’jeam caat^ 
ataasa staraw aata witwttevsa 'Swfa i 4# catawaewa aaemm ^ra « aacmm aa i cara 3 
i 3^sfcaa T ^f bo.v c^rl^ f^carfatm i ^a faa's amsa acai warn facaa caacar ^siawr aa at i ^arca 

^camajtm b^.ios f^caifm&mi ^tra 3 armrniac^s aaaarea faai 

^sar°s ’jea 3 taca ^a 3 w i ^cam castcat tast cat i aa*a sm <acaa law wcam ^aa af%m cacw 
^ am ca<Rs iqaRim ^ sm ^ caca 3 af%ca ata 3 am i 

^t% (Earth): ^t% wicaa ataffmi ^ ^cta f#a faastwa aa i ^ caca 3 ^t% aw tjaf i<? 
ca 3 # fwcatf#ia i ^a aam am fwcaif#m i ^r% ^amm ^tca 3 aa%a amew aaa caa vs m 
faa <? a#r 8 e tafaf 8=1 caca^w i wit ^arca vs^ faca aa 3 w i tm ^t% aa^im taga i 
waRtm aa am ata^ca acaiw%a ^srf^ewa, ait#tcwa vs wraaimt acac^ ar Sfoa 'Q ^taw^ aaarcaa 
^acar% i calawacwa aa^Ma acar ^maim ^i%cwt aicaa vsrf^ i 

a^la (Mars): aw f^a fwSw atwca% i a^caa vsrfaaasm aaa vtica 3 caar am i aria emea mw 
aaca 3 aiw caam i cacw ^a aw ^ja^ ^.v cw# facaifaGta i ^a ana vb^vn fwnf#m, - 5 ^% 
aacaa am wfa 1 ^t arm faaailma afaara ^ 1 % am mam 1 ^cta wiafmm 3 ^mam m®acaa aaa 
area vjse^ faa 1 m®aa ac^a ^alawrca acac? f^rtaatw vs wrcija^lfa 1 a ac^ wfwcwa vq arfaa afaara a^ 
aa°s mtta wttwrrtcM ataara aw caf^r (awwr bb wra) ca ar%r vs^ ?nwr a^a aa 1 wfca 

cwtam ^ Iwcw area ^aaa acac^ 1 

^wrfw (Jupiter) : ^afw cmtawacwa aacmm aw ami ^cw amatw acai <^a anm i,sm,Eoo 
fwearfatta 1 wmwca ^1% caca b ,vsoo ga aw 1 caca 3 am ‘R.b- cw# Imcarfatm ^c^ acacm 1 

wit ^1% mrwn wicaa aaswra wra am 1 ^m*afwa argawa mitr^rcwa vs ftfaara aim taca ^wla 1 
ar^mscaa ^alawrca wTaarmt ^at w vtia° wMc^a wraaimr vsiwys caf% (am vs o,ooo° caafaarm) 1 
^tc^ aaam aaf^a arnew ^al^a aaa area 8 .vsvsb faa 1 ^"alwa taacaa maarr wfb 1 $ acm #caa 
vsrf^cat 1 





































































































































































































■srartRsf's wRRia 


b® 

Rft (Saturn): *tfaCTt^t^sWttifa ^858 5$1 ^CRR 4R^Rf b8® CRtf^ftolftlGRI <4f&aittRR 
(to $8\8 4R (RFR1 <tR RtR b ,\o ,000 faCTlftbR I afRR ^><P <1SIC<P T5T^t I 4R RlRStR Rtt^ 

^^CttaloeM 'S fePi filths fsRff't, fac?R 'S «ult»j|Pii|f aitR I jjc^si tjRfoc.^ i*RRR ’‘tl'R RRT Rita 

w*rrsjri 

(Uranus) : SvS&MtR CT^W^sW , fto ^5R Sfc1 4 85$ ^ C8U5 *b-a C^$ ftotfto 
^ toto I 8$88 aRtR 8 8C5$ RRT 8K8 WWM SftSjT 85 RtR 8i >,000 (tolftl5R I 4 

S|3tF& RaRt 88$ to 8&S, RM^RixR toR ajfiRiT 8\$8\8 toR I *t% 8U5\ ^\5C^HlCRs1^Q RCtto 
w^f^^R^,^Rf%wMRnrr^ w^tM^pr^RTi 4R ^aas; R° s arr i 


c*i v l^'i (Neptune) : ^T CRR 5 i£R ^<q^) SIR 8<?o CRlfi> fRMfaCR I ^RRR ^c4il RRRt 'Q ®ta I 

^rrir 8 b -,800 ftotfto 1 c3 a^'RTjwram b^^t%®?RR'7RRi ^ 

R?]R5tR (Rf*R»ta^ f^sR 'Q RTfiRtfRlT aitRI 4R t&asR RSRT b 8^ I 


Rlw : WRRtR C*fto^ J>(? tato to^ R#) ^Ra RR 1 

^ (RtRTjRti 

m*\\a $to 

^RRtR 

^ catR 5 

^<<R> <^RRR 

aaf^a rr 

tasRR^art 


a^R 

'SRJtR 





b 







b 

* 



^t% 




b 







b 







h 



RtR 




b 



t^RRa 




b 

* 







b 
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RtRR-Rf^% (Size and shape of the world) 

rrrre# tto arrarfta bb'bb Rtta?r b*$ toa ^$fRR statoR to <ptzR at<RR 

^t% ‘caiatRR’ ®ta ^s?r-afto Rat i ^R^t rr c®iar ^t% ^Jrs ot^r® caiatffR i w$ *$- 
aftor RRRT to® I R#*, ^1% QfS R<J# RRt RRRfr R%a® catatRR (Oblate spheriod) wr I 

^t% R*ff catatRR air <rrr^ ^t% fawto “^-ato rr «caittoa ‘^gR-afto 

rirIr^i <raiw%r RtR rri b^.abs tonfto 4Rtfatoa arm rri b^,a<?a ftotftoi 
RRT at<RT RRt 8® ftolfto I 85 RtR RRt b^R®8.<? ftotf^R I 888 R ^RRR WR i*TCR 

i^,voo tortfto Rtt r?t i 4t tow a^RTtoRRt ^,800 f4wifiit5R 1 ^ 1 % afa% w 
faato a§fa 8o,oaa ftotfto 1 4$tt R^*?, afafa ^<r^r% aMa 8o,ooSi> ftotfto 1 aa^R 
^faaR wr 85 allfa 80 ,000 tonfto aami 


































































































































































i>8 


fC’IH'Q *lto*r 





gttotfKt 'S (Latitude, Longitude and other Important Lines) 

>r5® ^t% 'stc«jt c^fCTt <5^# to# ^us wrw ^ ?pn?r wr 

ftoto wprts ^ *»r ^rt wwt« gtftoraNt i grftosKm 'sf^r csrff c^rr w wprt 
^rmi cwfa*w?i*rr c«r?f towwt#to^rwtowprtwiw<7tor wm c«rw^ 

wr wtor srtsft wRt wm i 

^csPH (Latitude) 

<3®%r cw^ to tow-iifto wto cwwrew* w (Axis) <rt c^p^rr <r?t i §m-m 

topi* tow wr i£Rt pto-ais top^ iito c^ wr witt i ^ cw^ c«Rw* wwpr *jwt^ 

*jft%w* ■^-•'itto cw#w w*?w ^w# cwwr wrr w*wr ~5ms. i <*rw* fwwwwt wr 
tow-wfto *ffsi%<F ttstr ijt «t<:w wwr won^i 

torawiw tow tow *jtow towww* tow cwto « wfto 

1to*w toto* wto cwto ww i <5t toFiwwttw* o° wew 

tow fto « wto to* ^ c*i^ w% bo° wr 4 <f wwn wwr 
ww i ^i% c*mw*iw ^ fismspiT ^etwiw, to; 4 

CWWRW* Pifi , sp‘|'Q'8 W£WI to^GflWlW WWl«!WPT a CWWp(pTT 
WCTR3; C^tof WM Wf I WM^It 'srmM WWt 

w*wr wtwc^ i ^otw wwRsrawr wft i torawr cwew tow wr 

wfto toto CWRFW ^RFIW CW*to* ^<14 (Angular 
Distance) WpWW Wfl WFT I 4W*t CWttow 4W*t Wf?W 

cwwnw* wrwwr wr?r to ;> i 





*$ 


%*T CM 

ho° 



1= P?r#hr *®w, 

csif «T^«r ojp 


fto ^..'b : ftsmst^ c«tw <r#^ Tjaf 

'sr^W to?T (Determining latitude) 

W^IJ fto WRt 
i wrsi^t wto ^t% <^*(75^ vs'bo 0 1 

wt??'! fto wiw w^u c^fmto* wsi^t ■#! «ft to 
^ c«n^ ^rfto <^5 ^ "SR:*tT ^f«t% 

t^<P ^ I ®]tsrat C¥R?Tf 

Wf??'! ^?R7s ¥lt (?$. '5T i tltow *^*1 

^pto (o°) ’ffkatos cq c^T't ^?r *»f 

tor WTs ^ I c^\ c tf ^rt (T*it ^R^ WR*r I 

cwr- f*®*r c«R^ c^lto 

^ io° i ^r^it W c^ i ^«rw 

^tto' or^w wr^ ss>o° (to ^a) i ^ ^ «t ^rr ^ 





































































































































































































'S 4M744 


b<? 


$34 9m '*mR('o <4t74( 44 # %44 
m’lw $14 4W( 44°s 1w 44f% <4l<4r 
%I4 'SffMW vtfw't 4’4R4 474 I 3%1$&44R474 
4F4l4t4f4$(') 1 C4C4C* (") «f!t^t^f| 44(74 44$t 

44( w 4147 ?® 474 mm (')^ otw (") ^ 

^4 Of 4 W$ (') « (") 4C44l<:4$ 4M4( tj|$ 

iw i 4«j4fD 444744 % i 4744 44l$ ^.e° 
$14 ^1, taw 44$4>t1% 474 i 4441$ ^s.<?° t#f 4 
wm, *m 404 444441% i 'b'i>.<?° $14 wr?*f74 474 
^CV^fQ >44 0 s H.<?° 4f¥4 474 4/.'4^'Q I 

1434<:44T74' w^i 41 474 (ffei ^.v) i 



».(? c 


firlf iulr : WW « 


V.(t° t. 

°i<£ 0 % 

o 

O 

f^wr 


.<?° ^T. 


^.<?° 


WW f¥f744 l4f% 4# 47474 I CT^M^rf- 

b I <43r5T(*$ 4744 %|74T : (4 4744 44(74T ^7% $^f% < #srf 9 f 44 44 ^4 (41^511*$ 41 44 I 
OWSjf^ 444 %(74T $4% (T^r^r 14% 4*74 fl% 44T 414 I (4441 1)744 WM = bo° - 

(4414 $^1% ± R%14) I 

^ <4f44 (4 Wfffi $44 %»(74 f%4 C44 (4$tt C4ft(4*l ^7% %4T4 I (44741 44%4 
4f¥4 <41417^ 444 ^7%$j|1% <?o° 44°sf44444 b^° 4f¥ c t 44 £ 11744 wm44 - 


^4441 = ci) 0 0 — (444 ^7% $^1% + f%441) = bo° - (<?o° + b4°) = *>o° - v®V° = <?i>° 4% c t I 


%!$ 4f% $14 <?M7tf 4T 4C4 $(34<lll>4> t%444 C44f 44^o 44 ^4°s 4^4444 1%m147414 447^s 
441 4f^4C4M<:44f^%fwf44444 (44 ^4°v^W4fWf4444414741^1447^4 44 I 


•5,1 ^44(414 '44C4T W4T 1%% : 3W1414 $4% CW74 (4%T U744 WW f¥fo 4541414 I 44 4t4l74T 
%; $14 C*W7% (44741 1)744 WW f4% 441 4141 POTC4414 344(414 $^1% o° 44°s $14 C4^4 
1^4 4M4 ^=14 344(4(4 ^4bo° 441 ^®4l°s$14 C*M7tf C4t7^Tl 1(744 3441414 ®^|44 44141 

5ll44lc4^tt (Longitude) 

f%47^4t74 Wt, f4f4& 'Q C>1C4» 4W 47^ 2t7^5J4 4Nf4^ t^4 ^34 C44; C47^ 4f4«t %® 

C4 444 C44t 444f 4414C4(^ (4%Tlt 4C415lf44l7^n I <S\ C44%T1 <#% ^4(44 44HI %1«, 

^4-^4#^^ I 

41441 ^7% C'St'Ml^ 447441 'Q ^451(7441^741 4731 44^f44 I ^4417441 f474 4174(44 447^5 474 
4T5KOT4 WHT^s 474 ^T 447744(4 44% I 3^4lWJ4 W4 44744 4474 1^44 (Greenwich) 4H 
4%44 $44 9m $^4 7^474 4l%4 C^ <1# f4f4 (4 W744T 4lW4 44474 4tC4 W%( 

4741 W47^4 gff44( o° I H1%54 %T 44TC44T C«(74 ^ 4( 9 lf%1 (T4l74f %44 C4TR4 tj4f74 %44 
gtf%(4741 ^1% 4f4f44I4($«,% C444 vs'bo 0 I ^4 44T744f, vs'bo 0 C4 b° 414 414 4%4(7:^ 
4<fK ^ 'Q 9 lf%7^' biro 0 474 % 4747^ I 44t?7% 4TT4 ^(144174^ f%$ 'Q C4C4» % ^ | 









































































































































































































































film's «ito*r 




^f«f% c*tm 4 ft bw>° ^ wtto's bvo° *ifto ^tot wcmtt ’ira i tli1to?r 

wmt \5o° ^ ^ gttomt w to tor c^ c«n^ ^ e r w ^tto 

vso° ^ 'gtf^raT {f&nf ^..b) i 




• Sfe BI *50° % 


glto fto's <u<ki<j : gtto Ptosr ^ *N% 
b i ^t%r w?iw 'Q 
s\ ^ i 


b i wm to*j: c^tM ^r wtc^ Mr ^ 
to to ^ipt c*M n^r to b*5t *rar at% 8 
to? wm ’ftoj gtfto *rtor ^?r b° i <mt 

tom *(# ^#r extern to 

b^^CMmc«TC4 bo° <^C4tM^to 
b to + (bo X 8 ) to? <(T bto 80 to? I 'SfMW ■#? CT bo° *lto to ^?T vot^T ^WT ^ 

bto-(bo x 8 )to?mrbb?t ^>0 to?i 



topr 


f&v2T ^.cs> : SJtf^lT <3 C^tf^ 


* i tocsm w W : toc&iT gtto to (o°) *mt ^?r i ^ ^rrsmr #r torcw 4 <r ®ht 

c^Rmt sps® w wh^s ’i# ^ mzm 9 itoj af% 8 to? wm ’ftoj j,° 

gttom *rtoT *tc?r £ ^Rm?r gtto fto to i toc5?r ^ torn ctotp? mms tocsw 
cmm to<m « iq <j° s Wtor tow *mR^ OT't^TH W^m w c«ic4 f$i%?r «nc4 i ^rnmn 
Hito c«ic4 &o 0 'SMftc® 4w mRmtwc*m m$ ^ tor tow i gtto*t mmnmi w 4 <r >i^cy-si 

mrwrtomrltomjrrmRn 



fi>3U.ho : ^t% 4«4lT5 

Wll iSW. 'SpT 



Pw^C^ : ^Pt% 'SJWR %RT (RI C?P«I# 15- 

< if%w wf 7R3 ms, %^mr 

I fro% *TT5r W- R^CfM (Equator), 
o° wra'sff (o° Latitude), (Great circle) 1 

4<tfS«J>lfe 'Q '5R5^t1% CM : C«MC^ ^«.<?° 

CM ^4°v C«tf ^.<f° 

^ff¥ e t WCMTC4 ^T4Mt1% CM <JW I ^TstlW 
^T^ffCtiC^ ^ f^C?t <Nto1% CM ^tosr | 
>rit ^ CMW 'SRTR# WC^T ' 3 J(^ ^m^Tt ^TWfC4 
< 1C^ I 


























































































































































^tfw^ « ^rrsm^rw ^t% 


bn 

: tsw caiantf 'b'b.c? 0 tsw w°s ^.c° atoa ^awatw 

^C^'Q to (§3f ^.bo) I 

tor: tow% cwa^to wtwtot wi 's gtftonwatw tofwi cww w i 


'Jill^llvsxp xsfisr cwsff (International Date Line) 

Zflf*HlcwWlW ftoWl^WW W^Wt WW to 'S af%W $,c«1 3% b° JJtftolW a$C<WW WWT 8 ftot 

wwwwjwwtwtoi totowtfwo 0 bvo° to* 8 aftwgtftowan 

CWW$ 31% b°-4W WWT 8 ftot bb-o°-4W WWT bb-o X 8 = nto ftot toft b^ totW aKtWW to I 

4tow to to, to « aftofto b^ tot ww to tow wtwwr to i to to cto b^ tot wtra 
af^Rtwcto btotT w^gtfwtw bb-o° cs www wjwwr cwr caw to tot i 

w war ^rto « wrcww cw witt to w wwrwRto hb-b-s Rtw toRltor ^wtcwjw wif^tw ‘towwr 
'q w wcwh bvo° ssn^gfriw ^©rf^r cw*rr ftotcw to w^wt 

to (to ^.bb) i 


mm frogw tor caaw to, bto tow ww ^ to mm to to tow w tow to 

bb-o 0 b to tow wt tPt i toto^rftotow 

bvo° cs tow pffCT b^ tow wf to to i wwa to faw w wrw tor af%R faw w 

ww i toawr wtfa bb-o 0 to « bvo° affrw <wto to i to ^atw Rtow aKha to wtc^ to wtt w°s 
to^s to wtc^ to 1 tofwat ^ tow war totow ato wtorttow taw tow bvo° 

gtfwwt aw witoifto tow cwat awto to tow i 


aftotto wtor tosfrfw ^tfwa 
cwar ^ftawww wftw w 
4torw wttow tofra cafaa 
ctowtw tow mm wtowiw to 
w i to wttor to to 
tow ^wtor towta ww ww i 
ctow totow to ^wtor wtow 
ctoiwlw wswf w i wi^toto 5 
^otlwacwattowwwswiw^wtot: 
‘atowato wtww wwr ^wtor cwra 

■toW toW to” to 5 ^ WfWW 

c 1 ^ inwtow towta ww to r 






^ io^t 









t§ 

^o° c^rt 


t§ 

^°° ^#f io^t 


8^t 

ns --- 

>141=1 b"t?l 



n<Hn vb5l 




\©if^rc^rt 'q ^r% 









































































































































































































bV 




btro° gtfaroar ^t% at%a at ^ camto 
'otfaa twttola (Date line divider) atW 
ato toatt btro° jjtfaanaatw totwifto 

toaCfRTTOtoTO^) I 

towtfw xsff^r watw wrat^ wrat^ arfro 
went to^ 1 wa <5 <aatw btro° gtfaanaat 
waaaa to aara arorwa to fw "pm 

TO3 Rtoft*|[a to°s sstflRl&faTO, 

fto tot WMR fH^a ^SfltoW ^%CI F® 
Waj 4t <aatfPw toatolia fta^a atW 
tot fto 'Q RtatR b b° ^ to (to 5 

to° (Rl%° 2f c tff%Cs b^° ■'J^ CtW ^ RlfHsi 
fata tto TOC5,1 Wt *Tf TOT Rtto 'toal^kas 
ala tto toW W^fto TOT I Wa tot 
TOlt Rto to° ala ^ ato aWf I 


af^sata to (The antipodes) : Wfaaf Wtfa 

^1% to wit to wttat tofP toaa laaiw 
to 5 war wrtar ^afP to mm 1 

Wftat fa 5 ^ <RW afttla Wftat <pfa'i> aitR 

lOff’ i<fo° iM“ <JI ivo- 14*° «fi 1<K>° ^ ^ 

'KWiJ Wa -TO waafaw toTO 5 (R i<r*2(W tot 
f&s^.b^ : ai^sftlw ^®tfta caa _ ~ , 0 ~ ~ 

TO Cat f^W 2 m N^jlw afto! to TO 

(fR b>.bvs) I 

wttat tom sttoa toto *>na cat *>ntaa faaftw gtfaroaia 
'tofto© aa 1 tot at gtftoa catwa to bvo° 1 cro^ at gritoa 

T^TO biro 0 (R?^lafe TOJ WM ato TO (biro X 8 toP = 

<ro top at bTO'Pt) = bTOto to a to? aftoa to i to, i 

tor: aaa^'stto cwiaat ftowa attoar Rto afwata 
tocaaaai 


^ifla (The Movement of the Earth) 



■ff 


' 3 ^fH 


to' : ataa-#w ^n^tto wtfaa caata 
cm (cwitorr) i 



w to tot ^t% % tot att ^1% tow ato: i lasf aa^ito smto ^?r ca, ^ 
calawa^sa c<p(,^a ^taf^s aa° ^c-9 i ^1% ^ j a4c<p catiR at, law 

ww at csjimta ^aas wtoa to i a1% ■gt ato i faw wcto to tow wtoa tow 

Wtto afw (Rotation) tos toW to aTO ^W aito tow alto afw (Revolution) TO I 






































































































































































































































rriIr^ « ^t% 


bb> 


^rtf^ *tf% (Rotation) 

^t% Rf%%r i ^?t% w Irc^r frrfsr rt ^rr RRfRCR fp^ fRf?r# r1%r ficr 

fe WR^R 4CR I ^1% 4t "RR^R ^tf%C^ (4?fR4 ?lt% <ft sflf^ RFTI ^1% W fRW FRRF5R 

^rr ^rjrir r1%r crfr ^ fRFF «R4 sr -^us w crr ^ r%t <m, fsrf^ 8 crcw Rt rs r<£t 

4 < Ppt'11 MlflPt'l RFTI 

^^tfsrftR *1% Rfesi wirrtr Rfesi rr^r i ftir rt R3RTR ^r ^ rrxi rrtr rr i ft 

rrrft r^r rtcrr rir«r crR3 rrtr rr i Irr-tortr ^f% < #f^ rrcrcr crPt i ^wrj 

fRR^cRRTR ^i% rtr^crr crr s-KicbGj c#f i r^wr stir b^oo t^Fnf^m i rtrrr ^t% Rtf%4 

CRR b'boo f4FTlfR5lR I 4® CRRR1w RtCR 4 RtRfiCRR CRR WS W^» STIFF 4RS. CRRRCR tflR fRSFtR RCR RlR I 
'RtR'sR *1% RtRR RC^h3 WRRT CR>R ^t%^T CRCR 5 RbC4 R% RT RT 4T ^*^»<5 R>fR Rf I <4R RRRR 

rftt: 

b i ^rc& 'rrsjr rrir rrrft rtrr, #rs% rirr^r a^% -^R% rfr 44t Rt%c4 ^irsr rrc^, ^it 

'RlRRT ^t^tR^TR^T R% '»i«^'»<i ^fic^ " p tf1w RT I 

ii I 'SRftC® R4R RTgCR ^t% ^4^ RR RlRT fRC®TR CRRT^R fRC4 ^TtR^R 4RC5, 4tt ^rTSMT 

^t%^ CRC4 f5,K4 R% RT I 

vsl ^l%^^C^^RRW5RT 44 C#f FT 4t R% R# Rt Rf f?P^4 <1% RTI 

81 ^1% SlM^ ^JCRR Wl4®R R% 5jpl^ 4lt 'SftRRt R% ^54 4ft Rt I 

<? I ^ 4p W ^41^ ^ ^tfeFT «TI(R5 t£|R 0 v ^ ?fR4 4|^FT (RRfT RR 4R I 

'4'sRR ^tfR RlRFr Rt RRt*T (RRFTf RTg CR^ RR 'RfFlF4 'STlRRT ^t%R 'RR^sR Rt% ^4Fs RlfR I 

«i|R? 4 ^tf^R 2tRH (Proofs of Rotation) 

^t% CR fRC®R CRRRC^SR ^RR Rl%R FIR4 ^ PtC4 ^TR^sR 4RC^ 4R SlRfR RjFTf : 

b I RRt4t*lRlFR Rt^tFTf ^R : ^f$t% CRRR tRSt^ <3 -s^R^mR Rl^fFTf RFR^ FT^FflR ctfm 
FHRJ FTRT RlR CR, ^t% Rf%R CRC4 ^ fRC4 ^4»R RRC5 I ^ ^R^FTlt ^t% ^fl4»R RT ^Tff%4 Rl%R 
R^TRfRR 'Q tR^T SfRfR I 

*1 ^f«l%'5ft<Ff4 : C4tFTT RR% RT| RfR fRC®R ^5f(^R tRR 
RlftCRR RFst ^RC4 RTC4 4CR 4R RCRT 44t RC^T C4*^% 

(Centripetal) ^R° C4*tiR^fT (Centrifugal) RF1R ^SR 
RR, RR 2T»fCR CRMTff% RTp 2f®FH 1%^f RfRT « RRM^t 
t4f&r ^#s RR | 'STR^sR Rl%R amRt WRT4TFT RR% 

^t% ^qr' s Rf^R fr; RTRT i9R°s RRMR RIRTRT 
t#s RCR RlR I 1Wf% fR®5R RFTR CR, ^1% ^T4»CRR 
RR?rt ^R <sm RCRCR (f5R R.b8) I 

'S I R|4-t^R RQRT : ^|R%R CRf*R«TR "RfCR^ R^lR4CR tRR <3 R|% RR I *5|<fR bR R'ST fRR 'Q bR R®5T R14 
^\ f%<F 'RRT^R STsTtR I 4 4tf%4 R% RT RT4FT ^t% ^4fw §R4lR WRfCR RfW 4R°s 
4RRfw 4TFTlfw RCR RfW I 




















































































































































































































81 cwcrr rorrriwioii : wrrt wtfR R^pcgiw ^rtrsiriw tww oMct 
wr two? Rfa*r otiwntf rr two? ctcw rir i ^t c^ow RiwRitt cwmr 
^5 rior will r® i RtiaRtw ww^wipcgtooR ^t stfwm stow wr cr, wtftR 

wlltw Rfer WR (The results of Rotation) : WlfWR 5 RlROf 

CRRR ’ifiH'si WtRRf CRRO® Rtt ®T WOTT- 


RfWR t£)<qifD W I WtRRf WtfR ^t% OttR WR° WR f*icw*l CRlCRf WfOTt CRt I 
ROlR WMIC® ^f®f% WlO'llR 5 ® WR I WM'S'I WRT ^ffTR C*lfcl4 RCtR 
RtRCR WtOT, CRfW Wlcnlc® WTOTtfR® WR I ®RR WtOTtfR® RlRR^CW 

fRR i wtonfw rkrr #tr fw w#j, ^t% c#r#r ^r ft- 1 #® fw, <FiRt<R ?jotR wtort c^ffwtR rt, 
c^ft-tcr wwfb rtow i 4 rr w*rrr riot ®rr Rtfizi (fe w.i'b) i 






ffer : cm<m<\'m 


*m\ 



"m ^'b : 



^f«f% 9 l%R5fw wtr®crr wr 
wtMfwvs fwRfir- w’rricr wr w*rrtcrr 

Pt<pfb ^c4f5 fRCR RT wienies ROT WTOT I 
WTfwTfiR Rfot RtRI W’RWRRtpTf 
WlcrlPp® W3RtR ROT 4RR RlCR fRR WRI 
WR WlOllfa® RR W^RRtR WOT RT8R1R 
ROT ^RR RIOT WR WR I 4®fCR RtlRRCR 
f>RRlf3! R?*jfb® WO® RTCR, CRtCRf RJCR 
iRR'CtlRR'Q i VW'CT RlfST WRI 


W I CWTRlR-wfijf ^ : Wlf^R *lf%R ROlt CWTR1R-WTPT RRft® WOW I WlWRf (Rf% SlfwfRR CWlRlR-®ltT 
4Rt ttso- WOW Rf I WtWOF CWTR1R CR RJOT CR RW WOW RTRR fRR (Fit RW Rf WOT ®1R <?W fwfRP W 
WOWI ^t (R RROR RRRR (Fltt WtfRW’it^W W 5 R: c tt WOW I 

VS I Rt^SRIW W R^gtOoR ^ : ^1% Wl® *1® OftROFR R^R iRRWRt (RR^ (FRR fpfRi 
W^RRf^OTR RUft « ^1% WR®OR ^%R?f R^RR 'WROs RlOF I v£lWR RRRCR ^1% RR2IR1W Rt 
Rp^TOsR «lf^R fRW RRlWlR twfR CROW tRRRCRR fWOW RT W<R ^«R C«MC^ WR fWOW ^R°s Rf^R 
CRMCt RtR few CROW RRI 

8 I wmiRR WRWRJ ^ : fRRR CRRR ^R 1WRR RRRR RRROf WfRWlHit CRpf RlCW I RF® WOT WtR 
fRfWRR W wmRT RRR RlR I RfR WlfWR 5 R% RT R1W WlWOT 4WRR tRRR RR RT® WtR® Rf W<R 
WTRWURIR WlRWRJ ^ WOsT Rf I ^t WTRRH|lR WlRWRT WOTf Wlft^W Rt®R <5R# RR I 

<t I WRR RRRT RT RRR t^ltlRR : WlfWW Rl^R WT WRCRR IWRlR WRO® ^RRf WR I ^RRfR WlRsTRR 
RRCRR W8 WtOlR WW ®RCW R%f RCR ®1R 'bo WfC^lR i> WTRCW f^fR? I twPlCl?R ^o WtOlR i. ®RCW CRCWW 


^WfCR RRR R«RT RRt WR I 







































































































































































































































amfat 'Q matwa 


^ I t%T 'Q ^ : ^1% m<ttcW aWCat aa WlTT^tm attamW sjtTWlm *IW W°s 

pHsfft WT I vSRti 'Q 2ft%T W*tt ^Icalmt Caf*t SfCaWa I faMit Wafa ^iWfm caw *1% aam WW Ws 
atw t£f *f% ft »cast atftafita anw aram i cmtwr at% faw mam cmtwr at% atw aw mum aam i 
3®%mm©H afta mw ftaaffm amftW aa ma taat tf%a « #wc«?i ft?tmt®M mamatft ftt«i m« i 


^c#a ammt awa mmtw ^t% fawa wim taw ^srfwta w# ftftt aw ftftt faw 

(afta tfpm fa#w) ^ ftftt w ^ atafaw ^ww i ^^^taltwwtl^aftwralwwwraltwwi 

<wata ^jtw ^ afamaa amw ■‘jftfta aaa atw 'swt faa a aatt sv faftt? s^i ww i <aw cmtaaia 
<ic«i i maat faaw ^m a^a afa i mw alt a^a am ^ aatt 'aftfa^ caw am i ^ «iftf<i\s? 
aawa ataspiT warn wm alt 8 w ^rsa wgatfa am ^8 atr at b faa atftca aa<ma awt ataw 
awa aw aa i ‘Wtca ca aw cm^atfa maw h faa atfttm ^ fwt amt aa w° ^ aiafctw vs^ faa aat 
aa i cat aww fan tarn at mfaat aw i arataw wtwt aww 8 fmm wa amw afa wawa ar atw 
mca i&aa aww mfaa^ at faa tarn (Leap Year) aat aa i 

mtw : aob^> caw ao^o atwa aw wta cmtafi? faa tarn fa*fa am i 


atffim afta ma (The results of Revolution): atf^fm afta aw awt- (b) faamtita^ta-^fti, (^) 
afaata i 

faatatfaamta-^fw : fttmtfmamta-^fwa stf® aaaa- 

<m) ^^rftfla aftm® catatfft; w ^t% ta^amm waa ; tat ^^tfm mfaara rnata « afwwt aft; 
(a) caawam a#a ^ maaja; (®) ^t% waw wlffim \ 

^tw aafmcaa aaa ^i% maa caawatw wawa awt ^.g- 0 wtca c#Rm atw i ^t% ^.e- 0 wta 
aam wta aaaca ^bca at# ^ faamwata taa aatca fmaa caa i waa %a %a ^c#a faaa t^a 
catatc^a caw atw i ^tw afamaa maw maw ^ca ^t% -iiaa ^m wmam mtwr ca maa 
^c#a aft ^.d° t^a mmfsra mara mm#m#a taa awtw aw (f#a a y h) i 4 aaa tga camtt 

^c#a fw aacmm caf% %m atw ^afma carnrt caw 
aawm caf% ^ atw i ca rniaca -iit aaa tea caiatct fmaa 
Wj's waaimrn c#t mm atw i t^a caiarct ^bca ^a 
%t®a faa's ^g^»a aw aa i ^.ica ^a t^amcaa c*m 
%ata c%ma, ^w rnm^a^mt^ aw i 

msca cactaa tpma ^bca atc#a awt ^ laamcaam taa 
aatw Imaa wa i cafaa ata faamilt aata atw i -wca 
cactaa caw mam ^ afta camera faw fmaa ca^ faw 
atw i ^^ca ftcaaa ^mwrea wta mca atw mw afma 
catatc# aawca a^ faa w°v tsa catafct aacmm wf# faa aa i 



fiW : ^ta% 

<TFtfa^ aasja 











































































































































































































ato*r 


^Aca few caa #atw c*to, <ra aaRR? 3 Ft 1 % ra i 4 Raw at 5 !! as.<?° toa 

wt?*r aaaraato taw aawtea ato ^w i 

iibca ■sit# 4 r° s Asca catow toraaiw taw gt apra toa cw I 4t gto ^fe% Rt3i toto 

rrr ^w i caftop fa*ja (Equinox) ra i ^bca at£ caito aawana wtt <ra am fa^ja 
(Vernal equinox) aCRI -^oCR CRTtw S'Sfi cRRTca RW^aRR I wtt ^ Pmc<p RtRR (Autumnal 
equinox) <K=i 1 

<llto afc >3 W (Proofs of Revolution) 

b i wtosa ratra awia to aQa^a, maR 'q ttoto : fat%^ aaew atwa ratea era 
atoa aR^^Ria rato toto aara (p^rr am i caap; ratea aratoa aa aa r^f w w® 
^ era af%a ratea to atwat catarr am i ^aaa rato 4 ar ^nfU ra am i to ra waa ^ar 
tottortoa^rieai 4 era^i%caattoqi%vstcaiarrami 

*i toragto: araaaaeagtofaf%^rasracaat am i affeto 
mfara ^a^t wmat era to at <aw ^rf%^r mtaaeR rat wtaRta m ata ah araa ^a ata gt raj> 
rai> ^ toa tra aca to Rt ratea tow ^a i atf% ^a ata gt ra|> warn toa fra aca 
1?tea Rt mtaReR tow WRI Rft% ra>t WtaRta f^R CRra 'yflca Sllwtot gt ra>t WtaRta totw ^Cwf I 

W I SftSR <1toRR R% : gtoeW RmRmF Rto era Cto CRC^ RaR Sft gto RtoaR am?^ I 

Rftto sm ^5^r° s ^ •‘itosp ^rto wc?n^ i 

81 ^r%^- -'if^grspp ^rf% ciw^p^t i 

<t 1 'SRto ^3i: ^g, era gfm bvs ^t5 1 ^®tt ^Foito weg 

■s^t^ gtra ^ 1 % ^e% ypfw 1 

^ *l9<i's*i (Change of season) 

gKm w^m gmiwe^ ra^fU ^ 1 ^ ato ^ ra 1 

wm?n?t at^Ng ^rgra apfwe^ fr# «rea rai^ 1 rar- Itoia, %»^ia 
's ^riwpr 1 ^ftot wrfa, wi ge&r caHfe^ «ra a^r rae^ 1 fw^mia fae^a 
c«M< 4a°s tow ^tow toa cato awr ^r 1 ^sw catto aaw Itota a%a caiafe^ 

^aa %sasm 1 ^twtw ^w caito aaa %»aaa toa catan:4 ^aa Itom 1 c^safa ^sw catto aaa 
aawta toa caiafe^ ^aa awaaaa 1 ^tatw catto aaa aw^aaa toa camn:< ^»aa aawia 1 
arm'wtw e#:ai1w ^a^ra ^ow caiare^ 1 ^area ^a areaw Ira awa e#f ^r 1 3it ara 
ato caian:4 %®^aa 1 

at^- afwasRW ^twa (Causes of changing season): at§ afeatolW aiwa ^CTf- 

(b) ttiw faaialQia waj ^Riaw^fa-^fea : ^fet% ^tow aawea ^fei% ca 

camp#to?^a^ara wrcatcaiate^taaaw^a o saiw(toi wmfaafwcaHictwrwaw, to 










































































































































































































'Q wiriwr 


i “^tot Pic'isi crrtr wh sw r>cr wt ^ ^r° Rfir^R crrtr RtoR r 5 ^ %»r ^ i wrr 

tor rw tor os $w r^ <sm os <pf5i fRftoR rrtcw *m Rt i $ tor Rto 
toiR Rtot wiRtoRt ^R3 ^ ^tos Iwto wtRtoRf Rtofw ^r i toiftw cRtto riw rw ^ 
to wtre toiR osm os wm aw r^cr rtc^r osm rr wm fRtot rrr tot ^r tor 
%»rrri 

(■^) ^itotR CRlRfR^lR 'oil^I^i : ^[tot CRtR, tol ^ito CRRRT'S ^#IT «13 '»Icr RSW WtRlR CENT'S F®4 < r»I(.r 

^i wr wmirznR Rtoj rr tov ^ Rtoto> ^r i 

(«) ^i%r^'Si4!fi r^rr: ^t% wtoR rr to^toiR wit r^rr fto^f rrr ^ c«to t^- 
R^Rtotoi ^totoiR‘'iKNsj-^r,\»i^^Rtototo 

(8) ^t% r>*mcr c#to ^irrjr : ?rto RtotoR rrr Irw 4^c«ir rw ^% c^irnr RRwntR 

Rf OS W 'fa'b.tf 0 (T^TC'f <toT 44$ top WRto 
R>tRI 4tW R5.CR iRRSRtR ^jtotR fS'SR (TRt^ 'S 
Rtot OS^ totolt ^R I OS CRtto RRR 
^Jtto ftc'P ^R 5 R1C4 OS CRtRR*) ^ ®1 ^'»lc<1 

tot om i w imm tot c#r ^r 4R°s *kr 

c^ttR totot r>r rr, <pc®i Rt^ Rto v s , i <icb 
(%3 OV) I 

(<?) Rtto *tto RRRFf : ^t% Rtfto Rto WRJ 

^toR fto^ tor R&tR Rtot 

toRtRtR RtoR *lbC?, I 4£R 
WRRfp ^?n i£|W ^ <5C®1 I 

< l9<qvs*i Slferf (The process of changing season): RTR^f WffR, ^t%7® Rt^- ftRWf, 

■“IWWIR, %s^l®T 'S ¥M#11 '5ff5M OT*tR *H'»lw 9 l9<lFfi'« ^TI ' 9 lfe r R ,: fR 5 t(R' 

tSiffi ^R5J C«t^ ^ ’it^sCTW RTNTf ’ff^Rf RHTI 

&53S li|4h 'Q Tif^f 

^ RSS5f RU®5| )pr iRr W CR^ps ^tlRffw 

Rftros i ^c*\ ^?r to ^ w5^t% c^rm ^ rr^r to'r fto «n^ i ?m ^os 

^3R CR1RR:4 RW IrR ^R?, C^ft> Rl^s ^R I >& Pm$ ^c4r S'QfilijeRR C*|R t£|R^ vs|R Ri^R fRR CRCT 5 ^[RRtR 
^ R%«t ^R^o Rf^ I tRR R^ ^8R1R RRR^R ^5R CRKRI^ ^iCR ^JRR OF5 RlR ^ C«R^ StolR 
^ ^T ^R°s R^RR OVS RR RR3 ItRRRR ^(ft ^RI 4t mOS Rf^R CRIRR:^ iR#^ ^IR^f OTRt RtR 
%5RtR RR I ^ RRR ^ C^CR RlRtR RRRtR ^ CRtRt^^ RR RRR RT^ toR CRR I WT fRR 

C^lt ^R°sRl^s R& RRI tor Ro|f ^5$ RR, Rf^s ^sfR RIrRCRR WT ^T tot RCR RtR I 4RttR^5RR 
tosR ^rtR^RT 1%tWRRR I Rf^R CRIRR:^ 4 RW4 %sRRRRFT (tof ^.bb) I 


































































































































































































































^8 




^'sr cRRirtf 'q Rf¥t c*Mz$ rrwir: ^ic*f cw* RftR <r^ tw cw^s *w i t^sR 
cRRntfR rr fRRR wf 4R°s r^k cRRtrtfR r<r^m c#f Rtlwr c^ «w i ^cr 
<r?$rr Rt %wrir tRR rwtcr fwt <rr i wit 4 rrr ^t% r^r Irr« Rilrg rrr ^ i Irtrr c^mr 
cr wir ®itcr rt« rrr wtR ^'rfw^rr^ 1 ®R fafote'® wir rjrir RtR i wr wir^ri^ ?irw 
rIrrr rrr *m i rrr tigR cRiRtrtf i * m * « Rf^R cRRtrtf %iw wr i ^scr crt^wr 
crs rir cwt ^gsT c^tMn:^ rrs^wir Rprt rr ^ c^s rir rr r# ^t rr<rrr ^ift wf i 


^)C*f OT^fl '*N<F\ 


^c*rfkw 



Wf^T 


wr^ntf drafts? 


f&ar o*>: ^ 1 % 


$sr <?tiRttt %®wr « r^r cRHtrtf lii^H : ^>cr <rt5wr rr Rf'tR cRRtt rrr ri^r 1w 
crw® wf i w RftR c%nt rc% rw rir^ wf i c«Mt r?r r <m «rn^ i wr rPfr 
cRRttt Rt rwkr 4R°s ^sr cRRttt wr Iwr f^s wf 1 ^ cRiwt f^R <^it« r^r 
CR tRftt f*R R^ iiFR RF® C^lt W RtW I i£)W RC^ ^(R ^ RW1W IWt (RW i 

CRt IRR Sis?l CRRRt C^lt fRR is R\& RF® ^RRTJs fwR I ^ fRRt RMfl RlRRlRlRR <RR ii|R° ^®tR 
WR f*R CW ^RRlR Rt tigR tW RTRC® Rft4 | ^<R 'f&CRWSI CR5 RR ^dt C«:4 %®^R 

lilt RRRPn^® Rf%*t (RRRtf StRWT I 











ffer ^.^O : ^f%^W 


^5R C^tRRt 'Q Rf^ CRRRt 

RsT'S.'^R : ^1% ^®R W’RR 'Rl^s ^RUo 
■SRCR %CTR^R C«R^ ^b(R Rf# R# 
iilRR RKR W?% ^rtPT RRR Rt 
^ Rf»HR twf tR^s RRR 5 1 WT ^b<R 
RT^ R^3f f^RRlfi RRR "5RI 1W1R 

(RRR Rtf%wr: e R ^mr: e t rtim * 1 ?tr 
^ <iiR o s RiftiRRm wr ^iwr ^r i ^t 
RRR CRRf<:t RIWK IQ Rf^ 1 ! cRRfrrt 
RR^WTI Rf# ^f«t% Rtsr Iwiit 
RRR ^T ii|R° lif nRfDC4 Rm ft^R Rt 
RRlf^R RTR (f^3f ^.^o) I 

















































































































































































































feroj 


WI^T» 




*t. ^eK,^ ■% C^WRr ? 

«f. 

^r. ^i% -#3^51^ «■w’ ^ ‘X’ f% <xi^ % ’i9«ifa'© ^?r? w i 





























